Objective -To investigate if those responsible for screening for neonatal hip instability are using acceptable manual hip stress tests as described by Ortolani and Barlow. Method -A video camera was used to record the technique of 35 personnel who were responsible for screening. They examined both a baby and a simulator. The study comprised five groups, classified by experience and practice: senior orthopaedic surgeons, senior paediatric staff, junior paediatric staff, nurses, community staff.
Neonatal hip instability is a disorder affecting between one and two per thousand live births, in which either the head of the femur sits outside the acetabulum or is not congruent and likely to develop abnormally. The condition is often referred to as congenital, implying it is present at birth. However, evidence now suggests that the condition may develop in the ensuing months. 1 Current screening for the condition relies heavily on the manipulative tests introduced by Ortolanf and Barlow." These tests were introduced in a wave of enthusiasm, and produced good detection rates when used by experts in specific centres.':" Sensitivity and specificity of the tests are difficult to express because of variation in case definition or variation in testing procedures. Credible values for sensitivity lie between 65 and 97%,8 but until recently there has been little attempt to measure the performance of the techniques in general use. Several groups have questioned the usefulness of these tests, despite their widespread application to population screening, in the light of cases which continue to present Iate.":"
The overall aim of hip screening is to detect the condition at an early stage when it responds most readily to conservative treatment. The developmental nature of the disease necessitates continual surveillance throughout the first years of life. 1 12 Thus responsibility for screening for neonatal hip instability falls on various medical staff, ranging from the maternity unit to the community, usually continuing until the time of the preschool medical. To standardise the screening system, the UK Standing Medical Advisory Committee recommended that Ortolani/Barlow tests should be performed within 24 hours of birth, on discharge from hospital, and at the six week examination." They proposed that designated officers should oversee and audit all hip screening. This does not yet appear to be widely implemented within the United Kingdom'? and has not been adopted in Northern Ireland.
The current statistics for Northern Ireland (Patterson CC, personal communication) show that a total of 1·75 cases per thousand live births were treated when aged six months or more. Comparison with the results of screening programmes in other areas of the country, some of which have produced much better early detection rates,3-512 implies that there may be some flaw in current practice. Previous work by other groups has implicated poor examination skills as a contributory factor in missed diagnosis. 815
This preliminary study was therefore designed to assess the examination skills of the different categories of medical and nursing staff who had responsibility for hip screening. To produce a valid comparison all examination episodes were recorded by a standardised video technique, and the video tape was analysed later by a panel of independent experts who graded individual steps within the tests.
Methods
An informal study had previously suggested that only about 30% of examiners perform manual manipulation correctly. Using this baseline and attempting to obtain a 15% margin of error in our group of some 1500 examiners, we enrolled 35 subjects (95% confidence level). Thirty five personnel who were actively engaged in screening for neonatal hip instability were selected from the different groups of clin-ical staff. The infants in the study, ranging from birth to 6 weeks of age, were chosen from maternity and community units. Informed consent was obtained from the parent(s), and local ethical committee approval was obtained.
Each examiner was asked to demonstrate their particular technique of testing the infant hip in their own normal setting (clinic, maternity hospital, health centre). On the same occasion the subject then repeated the examination on a simulator ("Baby hippy", Medica International, Chicago, USA), which is a plastic model with a dislocated reducible left hip and a dislocatable reduced right hip." Although many examiners had had previous training, only three of the senior orthopaedic surgeons were familiar with these precise details about the simulator and even provided training.
All of the examinations were recorded on VHS video tape, with the camera located above the baby's right shoulder to allow the position of the thumb of one hand and the fingers of the other to be recorded. The camera and operator did not interfere with the tests. The recordings were analysed by 13 observersthe seven authors and six national independent experts who were consultant orthopaedic surgeons with extensive experience in the screening and management of neonatal hip instability. To achieve consistent observations a form was devised in which the test was divided into a series of steps, highlighting the essential components of each stage. These included the type of surface the examiner normally used for investigation, whether the tests were carried out on a relaxed or struggling baby, the position of hands in relation to the babies' legs, the magnitude and direction of the force applied to the hips, and the overall ability of the examiners to demonstrate an acceptable sequence of manoeuvres constituting the Ortolani test for a dislocated hip" and the Barlow test for a dislocatable hip.' Each observer gave each examiner a mark on a five point scale reflecting the level of performance for every component of both tests. This mark was converted directly into a numerical score, ranging from one at worst to five at best, so that a direct comparison between each examiner's level of skill could be made. The experts did not collaborate nor were they aware of each other's assessments. They were also blind to the identity of the examiners. Finally, the ability of the examiners to identify correctly the appropriate abnormalities on the simulator (that is, a dislocated left hip and a dislocatable right hip) was recorded in the same setting. For comparisons of performance the 35 El-Shazly, Trainor, Kernohan, et al subjects were divided into groups of equivalent experience: senior orthopaedic surgeons (five); senior paediatric staff (four consultants and two senior registrars); junior padediatric staff (11 medical officers); nurses (two outpatient sisters and four midwives); community staff (three community medical officers and four health visitors). The scores from all the expert observers were analysed by the examiners' group.
Results
The scores for the different expert observers were compared in order to assess the level of agreement when assessing the same clinical examiners (table I) . Comparisons using the x:
statistic'? showed only a moderate degree of agreement between the observers (x = 0·16-0,52). The x: statistic is analogous to the 1: test and has been used by other groups to assess the degree of agreement between one or more observers, with x: values above 0·4 generally considered to show moderate to good agreement. The scatter of K values was seen across the whole range of observers rather than one or two differing strongly from the rest. The percentage of the scores that agreed within set amounts was also calculated. For all of the observers, examiners, and tests 36% agreed exactly, 60% agreed to within one point, and 81% agreed to within two points. To ensure a representative view was given the scores from all of the video observers were incorporated into the comparative analysis between the different groups of hip examiners. The median scores for each examiner were calculated by combining the results from all of the observers. These were then used to obtain the median for each group at each of three stages of the examination procedure (table 2) . Comparisons were made between each group and the orthopaedic consultants in order to investigate areas of difference. Despite the small numbers in each group, significant results were obtained owing to the consistently high scoring of the orthopaedic consultants, and consistently poorer scoring by the other groups.
During the numerical analysis examiners who, according to the video observers, did not actually perform a recognisable Ortolani or Barlow test were excluded (table 3) . Where there was some disagreement between observers on what was required for a test to be defined as having been carried out, the majority verdict was taken. The ability of the different groups to detect the different abnormalities present in the simulator was recorded (table 3) . These results showed significant differences between the groups, with only the consultant orthopaedic surgeons detecting all of the abnormalities.
All neonates screened were reported to be normal at the time of the examination by all examiners, and none has presented with hip abnormalities.
Discussion
There is, as yet, no completely objective method of assessing the examination technique 
Scores: 1 = poor; 2 = fair; 3~moderate; 4 = good; 5 = very good .
•p < 0'05; ••p < 0·01. used during screening for neonatal hip instability. However, video recordings have been used before in the investigation of medical skills, such as consultation episodes or surgical procedures."!" They allow "the process under investigation to be broken down into a series of stages, which can be assessed by expert reviewers and scored. The ability to replay the video recording a number of times is valuable in this respect. In hip screening, video recording allows the examiner's performance to be compared with both the reviewers' expectations and the performance of the orthopaedic consultants during their examinations. However, the presence of the video camera might have influenced the subjects' performance to some extent. Despite this, video recording of examinations offers the best current method for analysing the techniques used during hip testing. The panel of expert observers scored the tests using the form, but, as the results in table 1 show, there were significant differences in opinion between different observers. This was particularly marked for the definition of the surface used during the examination and the amount of force used during the tests. It would seem that, at least in the subjective terms of video analysis, there is no well defined standard of how the Ortolani and Barlow tests should be performed. Rather than relying on individual comments from separate observers, it may be more desirable to obtain a consensus from a group of observers who view the video at the same timea technique often used in the field of psycho-logy. The scores from all the observers were used in the analysis, and it is likely that the differences between these observers' opinions might mask more subtle differences between the groups of examiners.
Not all of the subjects were aware of the importance of examining the child on a firm surface and having the child relaxed before starting the tests. Both of these are required before one can reliably detect the sometimes subtle movements of the unstable hip joint and differentiate them from movement of the child. As different children, with different temperaments, were studied by each examiner this will have produced some bias in the results in terms of how relaxed the child was, but this would be expected to average out over the groups of examiners.
The Ortolani test was carried out by most of the examiners (29 out of 35 (83%)), though some examiners were allocated low scores owing to poor execution of the test. These low scores were mainly due to the infants' legs being moved in a "stirring" fashion rather than the smooth abduction which is required to reduce the femoral head into the acetabulum. Other major problems were that many examiners tended to overflex the hips during the examination, which tends to make reduction more difficult, and also that they did not have their fingers over the head of the femur so that they could not feel reduction or dislocation events.
The Barlow test was carried out by fewer of the examiners (23 out of 35 (66%)), and many of those performing this test were allocated low scores, again reflecting a poor examination technique. The reasons for the poor results were similar to those for the Ortolani test, though in addition many examiners failed to maintain the stress on the hip at the start of abduction. This last failure greatly reduces the ability to detect any abnormal motion from a dislocatable hip, which is reflected in the poor detection rates for this abnormality on the simulator. One worrying trend was that some examiners, particularly the junior medical staff, applied a large amount of force during the test. Excessive force has been suspected of causing damage to the joint capsule that may actually increase the chances of hip instability." It would therefore seem that the use of appropriate force needs to be emphasised during training.
The ability to detect the hip abnormalities on the simulator varied between the different groups, with more of the subjects correctly identifying an abnormality in the dislocated (22 of 35 (63%)) rather than the dislocatable hip (17 of 35 (49%)). Only 14 (40%) of the examiners managed to identify correctly both hip abnormalities. There also seemed to be a correlation between the degree of experience of the examiner and the level of success, with specialised staff such as orthopaedic consultants achieving much higher detection rates. These staff have regular contact with hip instability, . resulting in a better ability to detect such abnormality. Accordingly most successful screening programmes use experienced and well motivated staff. 2 1 22 For those who may have limited access to the disease, the simulator provides a convenient method for training and teaching them to recognise abnormal clinical results.
Overall, this study indicates a worrying lack of skill of some nursing and medical staff in carrying out the neonatal hip examination. Although training was not evaluated in this study, it would seem that more training activities, especially practical "hands on" sessions, are required to improve the situation. As the test can be broken down into stages the use of video recordings during training may be appropriate so that subjects can "step back" and criticise their own performance. Given the importance of these manual hip tests, however, it will be El-Shazly, Trainor, Kernahan, et al essential to identify the exact nature of the necessary manoeuvres in precise mechanical terms before appropriate training exercises can be specified.
